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Amag: Bu deneysel calismanin amaci cerrahide metalik mikrocerrahi aletlerin
beyin dokusu tizerine zararl mekanik etkilerinden beyin dokusunun korunma-
sinda gore-tex strip-film 6rti kullanimini degerlendirmekti. Gereg ve Yontem:
Otuz adet inek beyinleri iki esit gruba ayrildi. Gore-tex strip-film o6rtli grup
(Grup 1) ve Gore-tex strip-film ortiistiz grup (Grup I1) Grup | 40 mm uzunluk
ve 12 mm genislikte Gore-tex strip-film 6rtii anterior beyin interhemisferik
sulkusun sol duvarina serildi. Metalik mikrocerrahi aletlerin mekanik travma-
tik etkileri minimal , orta ve siddetli olarak 3 gruba ayrildi. Bulgular: Grup |
de (n=15), Minimal hasarli beyin parankimlerinin sayisi 10 (66.67%) bulundu.
Grup Il (n=15), minimal hasarl beyinlerin sayisi 3 (20%) idi. Orta hasarli beyin
parankimi sayisi grup | de 3 (20%) iken Group Il de 8(53.33%) idi. Siddetli be-
yin parankim hasari sayisi Grup Il de 4 (26.67%) iken Grup | de benzer hasar
sayisi 2 (13.33%) bulundu. Tartisma: Bu calisma metal mikrocerrahi aletlerin
mekanik hasarindan ¢iplak beyin dokusunu korumada gore-tex film 6rtd kul-
lanimini gostermektedir. Bu materyal pratik mikrocerrahide beyin dokusunun
korunmasinda katki saglayabilir.
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Abstract

Aim: The aim of this experimental study was to evaluate the use of gore-tex
stripfilm sheet in the protection of brain tissue from the harmful mechani-
cal effect of metallic microsurgical instruments. Material and Method: Thirty
uncovered fresh cadaveric cow brains were equally divided into two groups:
group with the gore-tex stripfilm sheet (Group 1) and without gore-tex (Group
I). In Group |, the gore-tex stripfilm sheet, 40 mm in length and 12 mm in
width, was sprawled over the left lateral side of the interhemispheric sulcus
of anterior brain surface. The mechanical traumatic effects of metallic surgi-
cal instruments were divided into three groups : minor, moderate, and severe.
Results: In Group | (n=15), the number of minor injured brains was found
to be 10 (66. 67%). In Group Il (n=15), the number of minor injured brains
was found to be 3 (20%). On the contrary, the number of moderately injured
brains parenchyma in Group | cow brains was estimated to be 3 (20%). How-
ever, the number of moderately injured brains in Group Il was found to be 8
(53. 33%). The number of severe injury was found to be 4 (26. 67%) in Group
II. The number of same injury was found to be 2 (13. 33%) in Group I. Conclu-
sions: In conclusion, this study showed that protecting the naked brain tissue
from the mechanical injury effect of metallic microsurgical instruments using
the gore-tex stripfilm sheet is feasible. It is believed that this material might
contribute to the practical microneurosurgery in protecting the brain tissue.
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Introduction

Microneurosurgical operations require different metallic in-
struments during the surgical treatment of pathologic lesion
located within the brain tissue. The protection of the neurovas-
cular structures of brain is an extremely important and critical
point in all kinds of microneurosurgical interventions. Theoreti-
cal knowledge, practical techniques, and microsurgical opera-
tive disciplines for protecting delicate brain and related struc-
tures located within the cranium are mainly provided during the
residency years of neurosurgical education [1, 2]. The hardness,
corners and specific shape of the metallic surgical instruments
may bruise the delicate brain tissue and related structures in-
cluding cranial nerves and vascular structures. Some specific
materials may be used for parenchymal and neurovascular
brain protection.

Theoretical and practical trained microneurosurgical ability
is not sufficient in protecting the brain parenchyma from the
mechanical injury of metallic microsurgical instruments during
the surgical intervention to the brain tissue. Specific micro-
neurosurgical techniques such as proper use of the operating
microscope, holding and grasping of the microneurosurgical
instruments, proper microsurgical technique of the opening of
arachnoid membranes, safe and delicate neurovascular dissec-
tion, and carefully and properly microdrilling of the cranial base
bones should be learned before performing an operation [1-4].
Metallic surgical instruments may mechanically injure the deli-
cate brain parenchyma and related structures such as cranial
nerves and vascular structures in the microneurosurgical opera-
tions. Some specific materials may be used in protecting brain
tissue from the harmful effect of metallic instruments. The aim
of this experimental study was to evaluate the use of gore-tex
stripfilm sheet in protecting brain tissue from the harmful me-
chanical effect of metallic microsurgical instruments. Experi-
mental findings, difficulties, practical methods, and suggestions
were discussed in line with the existing literature.

Material and Method

All microneurosurgical activities were performed under the op-
erating microscope in this experimental study. An experimental
microneurosurgical brain protection model was created using
fresh cadaveric uncovered cow brain for evaluating the efficacy
of gore-tex stripfilm sheet. The cow brains were equally divided
into two groups: group with the gore-tex stripfilm sheet (Group
1) and group without gore-tex stripfilm sheet (Group II). In Group
I, the gore-tex stripfilm sheet, 40 mm in length and 12 mm in
width, was sprawled over the left lateral side of the interhemi-
spheric sulcus of anterior brain surface. The gore-tex stripfilm
sheet should be held carefully from both ends using a micro-
bayonet. It is a very thin and easily curled material. Sprinkles of
some water over the brain surface before sprawling of gore-tex
stripfilm sheet facilitated the use of material. Dissection of the
interhemispheric fissure using microbayonet and microscissor
is shown in Figures 1 and 2.

In Group Il, no material was used for brain protection. Microbay-
onet, microscissor, microdissector, the metallic tip of aspirator
and bipolar forceps were used in the dissection, distraction and
separation of interhemispheric fissure in the two groups.

The operation was started with the cutting of arachnoid mem-

Figure 1. Dissection process of the interhemispheric fissure using microbayonet
is shown in this figure (GTx: Gore-tex stripfilm sheet, MB: Microbayonet, IHF: In-
terhemispheric fissure)

e,

Figure 2. Dissection process of the interhemispheric fissure using microscissor is
shown in this figure (GTx: Gore-tex stripfilm sheet, MS: Microscissor, IHF: Inter-
hemispheric fissure)

brane over the interhemispheric fissure using the microscissor.
It was followed by the separation and distraction of fissure us-
ing microbayonet, microdissector, and the tip of aspirator. Mi-
crodissection and separation were continued until the corpus
callosum was reached. Following the completing of dissection
of the interhemispheric fissure, advanced separation and dis-
traction were performed using metallic Leyla retractor 1 cm in
width of the retractor blade. Two-centimeter separation from
the opposite brain hemisphere was performed for 20 min. In
Group I, the gore-tex stripfilm sheet was not used protecting
brain tissue. All aforementioned operating procedures were
performed in the same way for the same time.

Next, all operated brains were sliced regularly (0.5 cm) from the
anterior to the posterior direction for evaluating the harmful ef-
fects of metallic instruments and open biopsy micro-separator
on the brain parenchyma. All brain slices were evaluated under
the magnification of operating microscope in terms of contu-
sion, tearing, distortion, and other traumatic features. The me-
chanical traumatic effects of metallic surgical instruments were
divided into three groups: minor, moderate, and severe.
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Results

Thirty uncovered fresh cadaveric cow brains were used in this
experimental feasibility study. In Group | (n=15), the number of
minor injured brains was found to be 10 (66.67%). The appear-
ance of minimally injured brain section operated with the Gore-
Tex stripfilm sheet is shown in Figure 3. In Group Il (n=15), the
number of minor injured brains was found to be 3 (20%). On the
contrary, the number of moderately injured brains parenchyma
in Group | cow brains was estimated to be 3 (20%). However,
the number of moderately injured brains in Group Il was found
to be 8 (53.33%). The appearance of moderately injured brain
section operated without the Gore-Tex is shown in Figure 4. The
number of severe injury was found to be 4 (26.67%) in Group .
The number of same injury was found to be 2 (13.33%) in Group
I. The evaluation of sliced cow brains under magnification of the
operating microscope revealed that the use of an open biopsy
micro-separator might protect the brain parenchyma from the
harmful effect of microsurgical metallic instruments during the
surgical intervention in compared with the direct use of a mi-
crobayonet, a microscissor and a metallic aspirator. The evalu-
ation of sliced cow brain under the magnification of operating
microscope revealed that the use of gore-tex stripfilm sheet
protected the brain parenchyma compared with Group Il speci-
mens from the harmful effect of microsurgical metallic instru-
ments during the surgical intervention.

Figure 3. The appearance of minimally injured brain section operated with Gore-
Tex stripfilm sheet is shown in this figure (arrows shows the goretex side).

Figure 4. The appearance of moderately injured brain section operated without
Gore-Tex is shown in this figure (arrows shows the injured area).

Discussion

Protecting the brain with it’s arterial and venous vascular struc-
ture and cranial nerves during microneurosurgical intervention
is a critical and extremely important issue in the surgical prac-
tice of neurosurgery. Regional microneurosurgical neuroanat-
omy and microsurgical instruments should be known and rec-
ognized for a safe microneurosurgical intervention. The use of
these instruments with an appropriate microsurgical technique
is crucial [1]. It is imperative that surgical techniques should be
repeated several times on appropriate models to successfully
maintain and terminate microsurgical interventions including
appropriately protecting neurovascular tissue [1].

Before performing a real operation on human beings, it is ex-
tremely necessary to have the capability of some metallic sur-
gical devices to be used in the microneurosurgical intervention.
Moreover, it is required for the person to develop his or her own
abilities and create integrated personal surgical techniques
for the appropriate protection of brain [1-3]. Vascular end-to-
end, end-to-side, side-to-side anastomosis; aneurysm clipping;
and sylvian fissure dissection may be given as an example for
microsurgical training models [2-5]. On the contrary, gaining
detailed theoretical and practical microneurosurgical training
on microsurgical models is not enough for brain protection.
Advanced protection needs the use of some surgical materi-
als during the surgical intervention. In the routine neurosurgical
practice, cotton paddies, some elastic materials and limited use
of brain retraction are all used for protecting the brain.

In this experimental model, fresh cadaveric cow brains were
used for evaluating the efficacy of gore-tex stripfilm sheet in
brain protection. An appropriate and successful model should
have some similarities with the represented model. In contrast,
another important issue is the easily obtainable and low-cost
properties with the short and easy preparation of the model be-
fore use under the operating microscope without including any
complicated steps. When taking into consideration the ethical
issues, live models compromise some problematic limitations
in experimental practice besides the aforementioned disadvan-
tages. Some advantages are foreseen when evaluating the cow
brain under the light of aforementioned parameters. Because
the fresh cadaveric cow brain is not a living model, local ethical
committee permission is not required. The fresh cadaveric cow
brains were used in this study because of ethical convenience
and similarities with the human brain.

Considering all these features together, the cow brain should
be regarded as a suitable model in the experimental microneu-
rosurgical brain protection. Few differences exist between the
human and cow brains. The human brain is larger in size and
shape when compared with the cow’s brain. Cow brains do not
have as many gyri and sulci compared with human brains. The
human brain of an adult weighs about 1200-1500 g, and is 10-
20 cm long. A cow’s brain is elongated in shape, whereas a
human brain is rounded. However, some other differences ex-
ist in human and cow brains, but almost all mammalian brains
are similar. Except some anatomical differences, the interhemi-
spheric sulcus and the arachnoid membrane of human and cow
brains have the same characteristic features.

In this experimental model, similar microsurgical instruments
were used during dissection, separation and distraction of the
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brain. Micro-scissor, the tip of micro-aspirator and micro-bayo-
net were used during the operation. The operating site was on
the left side in all-fresh cadaveric subjects. The left side of brain
hemisphere was covered with gore-tex stripfilm sheet. As the
dissection progressed the gore-tex stripfilm sheet was carefully
pulled deep into the dissected and separated interhemispheric
sulcal space. The metallic brain component of Leyla retractor
was kept for 20 min on the right hemisphere to retract the
brain 2 cm lateral from the opposite hemisphere with standard
chain retraction resistance. This is the final part of experimen-
tal process.

Contusion, distortion, and laceration were evaluated on the
sliced brain materials using the operating microscope. The dif-
ferences between protected and unprotected brain slices in
terms of traumatic brain injury were quite clear. The protected
brain hemispheres have less contusion, distortion, and lacera-
tion injury compared with the unprotected brain hemispheres.
Laceration and distortion are more common injuries in unpro-
tected brain hemisphere.

The evaluation of the sliced cow brain under the magnification
of the operating microscope revealed that using of gore-tex
stripfilm sheet protected the brain parenchyma in comparison
with no stripfilm.

Conclusion

This study showed that protecting the naked brain tissue with
the gore-tex stripfilm material from the mechanical harm-
ful effect of metallic microsurgical instruments is feasible. it
is believed that this material might contribute to the practical
microneurosurgery in protecting brain tissue under the magni-
fication of operating microscope.
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